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)URPFUHDWLYH
FRPPRQVOLFHQVLQJWRPDFKLQHVKDULQJWRRSHQ
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MXVWSURGXFWVDQGPDWHULDORZVEXWDOVRWKH
GLVWULEXWLRQRIULVNDQGFRQVHTXHQFHUHZDUGDQG
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SDUWLFLSDQWREVHUYHUVZLWKLQWKHVHFRPPXQLWLHVRI
SUDFWLFHDQGDFDGHPLFLQWHUYHQWLRQVWKDWWKH
WDUJHWHGHQGRUVHPHQWRI5'0DWVKDUHGPDFKLQH
VKRSVKDVVSXUUHGDVLJQLFDQWOHYHORILQWHUHVW
LQTXLU\DQGWHQVLRQDPRQJVWWKHFRPPXQLWLHVZKR
XVHWKHP
$VWKH5'0DJHQGDFRQWLQXHVWRVXUURXQGVKDUHG
PDFKLQHVKRSVWKHWHQVLRQWKDWDULVHVLVEHWZHHQ
FRPPXQLW\EDVHGSURGXFWLRQSUDFWLFHVWKDWGRDQG
GRQRWVXEVFULEHWRWKLV5'0DJHQGD7KURXJKD
VHFRQGDU\DQDO\VLVRIDQDWLRQDOVXUYH\GDWDVHWDQG
DFULWLFDOUHHFWLRQRILQLWLDODFDGHPLFSURJUDPPLQJ
WKLVSDSHUZLOOFRQVLGHUKRZZKHQDQGWRZKDW
LPSDFWHPHUJHQWWHFKQRP\WKVDQGFRUUHVSRQGLQJ
QDWLRQDODJHQGDVJHWWDNHQXSZLWKLQVKDUHG
PDFKLQHVKRSV,QWKLVSDSHUZHZLOODUJXHWKDWRYHU
WLPHDSURFHVVRIFRLQVWLWXWLRQDOLVDWLRQKDV
RFFXUUHGEHWZHHQDGLJLWDOO\GRPLQDQWQDUUDWLYHRI
SHHUSURGXFWLRQDQGDJURZLQJQDWLRQDO5'0
GLVFRXUVH:HZLOOH[SORUHKRZDVLQGLYLGXDOVDQG
FRPPXQLWLHVQGZD\VWRHQJDJHZLWKLQWKLVSURFHVV
RIFRLQVWLWXWLRQDOLVDWLRQSDUWLFXODUKLHUDUFKLHVRI
WHFKQLFDOPDWHULDOVRFLDODQGNQRZOHGJHUHODWLRQV
KDYHEHJXQWRHPHUJHIURPZLWKLQ8.VKDUHG
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SUDFWLFHVZLWKLQWKHPLVSULYLOHJLQJDGLVWLQFW
DVVHPEODJHRIWHFKQLFDOPDWHULDODQGVRFLDODFWRUV
IURPWKHZLGHUDUHQDRIFRPPXQLW\EDVHG
SURGXFWLRQ7KURXJKDQDO\VLQJWKHRSHQGDWDVHWRI
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SURGXFWLRQFRPPXQLWLHVZKRXVHWKHPWRQRWLRQVRI
GLJLWDOIDEULFDWLRQVRFORVHO\PD\XOWLPDWHO\SURPSW
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VRFLRWHFKQLFDOSUDFWLFHVLQWRWHFKQRORJLFDOO\
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6KDUHGPDFKLQHVKRSVKDYHEHHQKHUDOGHGDV
zRFFXSLHGIDFWRULHVRISHHUSURGXFWLRQWKHRU\{xDV
VLWHVIRUWKHUHDOLVDWLRQRIDIRXUWKLQGXVWULDO
UHYROXWLRQZKHUHLQHPHUJHQWIRUPVRISHHU
SURGXFWLRQ>@DQGJUDVVURRWVGLJLWDOIDEULFDWLRQ>@
FDQWDNHKROGRISUHYLRXVO\LQDFFHVVLEOHSURGXFWLRQ
SRZHUWRZDUGVPRUHGHPRFUDWLFHQGV'RXJKHUW\
$QGHUVRQ-RXUQDORI3HHU3URGXFWLRQ
'DOH'RXJKHUW\IRXQGHURI0DNHU0HGLDDQG
WRNHQzIDWKHURIWKH0DNHU0RYHPHQW{UHLQIRUFHVWKLV
HPHUJLQJDVVXPSWLRQH[SODLQLQJLWLVWKURXJKWKH
GHPRFUDWLVDWLRQRIGLJLWDOWRROVWKDWzPDNLQJ{KDV
EHFRPHDXQLYHUVDOHOHPHQWRIKXPDQLGHQWLW\
'RXJKHUW\7KLVJURZLQJQDUUDWLYHLVDOVR
FRPPRQO\SODFHGZLWKLQDFDGHPLFZULWLQJRQWKH
WRSLFIRUH[DPSOHZKHQ7D\ORUHWDOGHVFULEH
zPDNHUVSDFHV{DVWKHPRVWYLVLEOHPDQLIHVWDWLRQVRI
DQHPHUJHQWPDNHUFXOWXUHDV|WKH\SURYLGH
FRPPXQDOIDFLOLWLHVLQDQRSHQO\DFFHVVLEOHVSDFH
JLYLQJDFFHVVWRGLJLWDOIDEULFDWLRQDQGRSHQ
HOHFWURQLFVZKLFKKDYHEHHQFROOHFWLYHO\KDLOHGDV
HQDEOLQJDUHYROXWLRQLQSHUVRQDOPDQXIDFWXULQJ}
7D\ORUHWDO7KHZHGGLQJRIWKRVHSHHU
SURGXFWLRQSUDFWLFHVIRXQGZLWKLQVKDUHGPDFKLQH
VKRSVWRGLJLWDOIDEULFDWLRQWHFKQRORJLHVFRQWLQXHVWR
FLUFXODWHDFURVVWKH:HVWHUQZRUOGxIURPDFDGHPLF
MRXUQDOVDQGFRQIHUHQFHV>@WRSRSXODUWHFKQRORJ\
SXEOLFDWLRQVDQGRXWOHWV>@,QHFKRRI%UD\EURRNH
DQG-RUGDQZHDUJXHWKDWLQWKLVZD\WKHPDNHU
PRYHPHQWDQGLW{VGLJLWDOO\GRPLQDQWQDUUDWLYHKDV
EHFRPHDQHDWO\SDFNDJHGDQGZLGHO\GLVVHPLQDWHG
ZD\RIXQGHUVWDQGLQJDP\ULDGRISHHUSURGXFWLRQ
SUDFWLFHVSUHVHQWO\EXEEOLQJXSIURPZLWKLQVKDUHG
PDFKLQHVKRSVWKURXJKRXWWKH:HVWHUQZRUOG,Q
NHHSLQJZLWK0F*UHJRUHWDO%UD\EURRNHDQG-RUGDQ
UHIHUWRVXFKDSKHQRPHQRQDVDzWHFKQRP\WK{
ZKHUHE\WHFKQRORJLHVDUHzQDUUDWHG{LQZD\VWKDW
FUHDWHDODUJHUVWRU\DERXWVRFLHW\ZKRVHNH\
FRPSRQHQWLVDGHWHUPLQLVPRIRXUH[SHULHQFHVRI
WKHZRUOGWKURXJKRXUH[SHULHQFHVRIWHFKQRORJ\
$GYDQFLQJIURP0F*UHJRU'RXULVKDQG%HOO
DUJXHDWHFKQRP\WKDFWVDVDIRXQGDWLRQDOVWRU\E\
ZKLFKDP\WKLFDOIXWXUHLVFRQVWUXFWHGDQGWKHQ
SUHGLFWHGVLPSO\E\LQYHQWLQJLW'RXULVKDQG
%HOOHYLGHQFHWKHVHOIIXOOOLQJQDWXUHRIWKH
WHFKQRP\WKWKURXJKDQH[SORUDWLRQRIWKHQDUUDWLYH
WKDWGURYHFRQWHPSRUDU\SUDFWLFHVVXUURXQGLQJ
XELTXLWRXVFRPSXWLQJLQWKHHDUO\V,QWKLV
DQDO\VHV'RXULVKDQG%HOODUJXHWKDWWKHWHFKQRWDOH
RISURJUHVVZKLFKVXUURXQGHGXELTXLWRXVFRPSXWLQJ
LQWKHHDUO\VEHFDPHLWVHOIIRXQGDWLRQDOWR
VFKRODUVLQFRPSXWHUVFLHQFHDQGUHODWHGHOGVx
IUDPLQJRQH{VXQGHUVWDQGLQJRIXELTXLWRXV
FRPSXWLQJDVDWUDQVIRUPDWLRQDOIRUFHZKLFKZRXOG
|FKDQJHVRFLDOUHODWLRQVVRFLDORUGHUDQGGDLO\OLIH}x
WKXVLQWXUQVKDSLQJIXWXUHLQQRYDWLRQVDNLQWRWKLV
LPDJHS
:HZLVKWRDUJXHKHUHWKDWWKHLPSRUWDQFHSODFHG
XSRQGLJLWDOIDEULFDWLRQWHFKQRORJLHVZLWKLQVXFK
QDUUDWLYHVRIWKHUHYROXWLRQDU\QDWXUHRISHHU
SURGXFWLRQKDVEHJXQWRIRUPDWHFKQRP\WKDERXW
SHHUSURGXFWLRQFRPPXQLWLHVDQGWKHVRFLRWHFKQLFDO
SUDFWLFHVWKDWFRQVWLWXWHWKHPDWHFKQRORJLFDOO\
GHWHUPLQLVWLFQDUUDWLYHZKHUHLQFRPSXWHUFRQWUROOHG
DQG,QWHUQHWFRPSDWLEOHGLJLWDOWHFKQRORJLHVEHFRPH
DGHQLWLYHIUDPH
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%UD\EURRNHDQG-RUGDQ
,Q&KDOOHQJLQJWKH'LJLWDO,PSHUDWLYH:\DWWDUJXHV
zSHRSOHZKRFKRRVHQRWWRXVHGLJLWDOWHFKQRORJLHV
UHPLQGXVDOOWKDWWKLQJV|PLJKWKDYHEHHQ
RWKHUZLVH}{:\DWWS)RU:\DWWQRQ
XVHUVSOD\DFUXFLDOUROHZLWKLQGLJLWDOFXOWXUHVDV
WKH\zVNHWFKRXWDOWHUQDWLYHGHYHORSPHQWSDWKVWKDW
WHFKQRORJLHVFRXOGKDYHWDNHQ{:\DWW:H
DUJXHWKDWWKHSRVLQJRIDOWHUQDWLYHGHYHORSPHQW
SDWKVDQGWKHUHVXOWDQWFKDOOHQJHWRWHFKQRORJLFDOO\
GHWHUPLQLVWLFDVVXPSWLRQVZKLFKRFFXULQWDQGHP
FDQHQJHQGHUZKDW0D[LJDVWHUPVFULWLFDOIDFXOWLHV
ZLWKLQDFRPPXQLW\xSDUWLFXODUO\ZKHQPDGHE\
VRSKLVWLFDWHGQRQXVHUVRIDFRPPXQLW\0D[LJDV
$V0D[LJDVDUJXHVHYHQLIWKHRYHUDOO
FULWLTXHDQGUHFXSHUDWLRQORJLFRIFDSLWDOLVP>@
FDQQRWHDVLO\EHFKDOOHQJHGHYHU\GD\UHMHFWLRQRI
PLFURFKDQJHVxIRUH[DPSOHWKHQRQDGRSWLRQRI
FRPPRGLHGWHFKQRORJLHVE\QRQXVHUVxFDQ
SRVVLEO\KHOSDFRPPXQLW\EULQJWROLJKWDQG
QDYLJDWHWKHVHSUREOHPVWKURXJKWKHDOOLPSRUWDQW
OHQVRIFULWLFDOUHHFWLRQ0D[LJDV,QNHHSLQJ
ZLWKVXFKDUJXPHQWVZHQGFRQFHUQLQWKH
JURZLQJGRPLQDQFHRIWKHGLJLWDOSHHUSURGXFWLRQ
WHFKQRP\WKDFURVV8.VKDUHGPDFKLQHVKRSV$V
WKHHYROXWLRQRIVXFKWHFKQRWDOHVKDYHRIWHQOHQWWR
WKHKRPRJHQLVDWLRQRIKHWHURJHQHRXVVHWVRI
FXOWXUDOSUDFWLFHV0D[LJDV1DVFLPHQWR
%UD\EURRNHDQG-RUGDQ:HWKHUHIRUH
DVNWRZKDWH[WHQWPLJKWDORVVLQWKHGLYHUVLW\RI
XVHUVRUWKHKHWHURJHQHLW\RIVRFLRWHFKQLFDO
SUDFWLFHVWKDWFRQVWLWXWH8.VKDUHGPDFKLQHVKRSV
OHDGWRDORVVLQFRQQHFWLRQEHWZHHQDGRSWHUVDQG
QRQDGRSWHUV"$QGZKDWLPSDFWPLJKWWKLVORVVRI
FRQQHFWLRQKDYHRQDFRPPXQLW\{VFULWLFDODJHQF\
DQGFDSDFLW\IRUUHH[LYLW\DQGUHHFWLRQ"
7+((0(5*(1&(2)5(',675,%87('
0$18)$&785,1*$1')8785(
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,QWKHIROORZLQJVHFWLRQVZHZLOOLOOXVWUDWHKRZWKH
WHFKQRP\WKRIGLJLWDOSHHUSURGXFWLRQLVDOLJQHG
ZLWKPLUURUHGE\DQGOHJLWLPDWHGWKURXJKWKH
GRPLQDQWQDUUDWLYHVDURXQGWKHIXWXUHRI
PDQXIDFWXULQJ%HUJZLWKERWKUHGLVWULEXWHG
PDQXIDFWXULQJDQGGLVWULEXWHGSURGXFWLRQ
SURSRQHQWVFKDPSLRQLQJDQGGHSHQGLQJXSRQWKH
DVVXPSWLRQWKDWGLJLWDOWHFKQRORJ\LVHTXDOWR
HFLHQF\DQGDFFHVVLELOLW\DVZHOODVDUHGLVWULEXWLYH
IRUFHIRUWKHzGHPRFUDWLVDWLRQRIPDQXIDFWXULQJ{
/DZWRQ$GYRFDWHVRIGLJLWDOSHHUSURGXFWLRQ
ZLWKLQVKDUHGPDFKLQHVKRSVJUDYLWDWHWRZDUGV
WDNHXSDQGVXSSRUWWKHIRUPDOLVLQJRIDUHODWLRQVKLS
EHWZHHQVKDUHGPDFKLQHVKRSVDQGUHGLVWULEXWHG
PDQXIDFWXULQJ:HDUJXHWKDWDVWKLVFRXSOLQJ
VWUHQJWKHQVDFRLQVWLWXWLRQDOLVDWLRQSURFHVVRFFXUV
ZKHUHLQERWKWKHWHFKQRP\WKRIGLJLWDOSHHU
SURGXFWLRQDQGWKHUHDOLVDWLRQRIUHGLVWULEXWHG
PDQXIDFWXULQJSUDFWLFHVPDWXUHDQGDUHIRUPDOLVHG
:HDUJXHWKLVSURFHVVLVEHQHFLDOLQWHUPVRILWV
SRWHQWLDOWRDLGLQWKHOHJLWLPLVDWLRQDQGH[SDQVLRQ
RISHHUSURGXFWLRQSUDFWLFHVVSHFLFDOO\DQGVKDUHG
PDFKLQHVKRSVPRUHEURDGO\<HWDOVRDUJXHWKDW
WKLVEHQHWLVQRWZLWKRXWGDQJHU)RUVKRXOGQRWLRQV
RI5'0DQGSHHUSURGXFWLRQFRQWLQXHWRPDWXUH
WKURXJKWKHWHFKQRORJLFDOO\GHWHUPLQLVWLFQDUUDWLYH
RIGLJLWDOWHFKQRORJLHVVRWRRZLOODQRWKHULQJ
SURFHVVZKHUHLQOHVV,QWHUQHWFRPSDWLEOHGLJLWDOO\
GULYHQDFWRUVDQGSUDFWLFHVDUHUHQGHUHGLQYLVLEOH
7KHFRQFHSWRI5HGLVWULEXWHG0DQXIDFWXULQJGRHV
QRWKDYHDVWDQGDUGDQGZLGHO\DFFHSWHGGHQLWLRQ
(VFDODQWHDQG5DKLPIDUG7KHLQLWLDO
DSSHDUDQFHRIWKHWHUPLVLQWKH8.(365&
(QJLQHHULQJDQG3K\VLFDO6FLHQFHV5HVHDUFK
&RXQFLO>@5'0ZRUNVKRSUHSRUWZKHUHLWKDVWKH
EURDGZRUNLQJGHQLWLRQRI|WHFKQRORJ\V\VWHPV
DQGVWUDWHJLHVWKDWFKDQJHWKHHFRQRPLFVDQG
RUJDQLVDWLRQRIPDQXIDFWXULQJSDUWLFXODUO\ZLWK
UHJDUGWRORFDWLRQDQGVFDOH}3HDUVRQ1REOHDQG
+DZNLQV6XEVHTXHQWGHQLWLRQVHPSKDVLVH
zORFDOLVHGSURGXFWLRQ{6RURND1DLP:DQJDQG
3RWWHUzFXVWRPLVDEOHSURGXFWLRQXQLWV{
3UHQGHYLOOH+DUWXQJ3XUYLV%UDVVDQG+DOO
GHFHQWUDOLVDWLRQ+DUULVRQ5XFN0HGFDOIDQG5DT
UHJLRQDOLVDWLRQ0XQJXLDHWDODQG
JHRJUDSKLFGLVSHUVDO6RURND1DLP:DQJDQG
3RWWHU
7KHFKDUDFWHULVDWLRQRI5'0UHIHUVWRDQ
LQFUHDVLQJO\GLVWULEXWHGDQGYDULHGPDQXIDFWXULQJ
HFRV\VWHPDQGzRQGHPDQGHFRQRP\{ZKHUHWKH
IDFWRU\RIWKHIXWXUHPD\EHzDWWKHEHGVLGHLQWKH
KRPHLQWKHHOGLQWKHRFHDQGRQWKH
EDWWOHHOG{)RUHVLJKW7KHVHORFDO
PDQXIDFWRULHVDQGWKHDVVRFLDWHGGHFHQWUDOLVHG
EXVLQHVVPRGHOVFKDQJHERWKPDUNHWVDQGVXSSO\
FKDLQVZLWKZLGHUDQJLQJLPSOLFDWLRQVDQG
FKDOOHQJHV3HDUVRQ1REOHDQG+DZNLQVLWLV
LQHPSKDVL]LQJWKHVHVRFLHWDOLPSDFWVWKDWWKHzUH{
EHFDPHSDUWRIWKHQDPLQJFRQYHQWLRQ7KH
XQGHUVWDQGLQJRIGLVWULEXWHGPDQXIDFWXULQJLWVHOI
KDVEHHQKLVWRULFDOO\XLGHYROYLQJIURP
0DF&RUPDFN{VVPDOOHUVFDOHSODQWVVHUYLQJUHJLRQDO
PDUNHWV0DF&RUPDFN5RVHQHOGDQG6ORDQ
WRGHFHQWUDOLVHGSURGXFWLRQDSSURDFKHV.uKQOH
PDQXIDFWXULQJDWWKHSRLQWRIXVH'HYRUHW
DODQGPDVVFXVWRPLVDWLRQDQGGLJLWDO
PDQXIDFWXULQJ.RKWDODQRZEHLQJ
V\QRQ\PRXVZLWKRUFKHVWUDWLRQRIPDQXIDFWXULQJ
WKRXJKWKHFORXGDQGGLJLWDOQHWZRUNV=DNL
7KHRGRXOLGLV6KDSLUD1HHO\DQG7HSOH
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7KHRSSRUWXQLWLHVRIWKHFRQFHSWXDOLVDWLRQRI
UHGLVWULEXWHGPDQXIDFWXULQJPRYLQJWRZDUG
VKLSSLQJGDWDUDWKHUWKDQPDWHULDOVDQGSURGXFLQJ
FORVHUWRWKHSRLQWRIQHHGLVDJOREDORQH
UHVSRQGLQJWRJOREDOLPSHUDWLYHVDQGWKH
RSSRUWXQLW\RIFRPSXWDWLRQDOQHWZRUNV+RZHYHU
WKHUHVHDUFKIXQGLQJLQIUDVWUXFWXUHHQGHDYRULQJWR
IDFLOLWDWHVXFKDVKLIWLVLWVHOIVXEMHFWWRERUGHUVDQG
QDWLRQDODJHQGDVHQDEOLQJDVKLIWWRZDUGVPRUH
VXVWDLQDEOHIXWXUHGLVWULEXWLRQRIPDQXIDFWXULQJLQD
WDUJHWHGPDQQHUWKDWUHHFWVWKHLQWHUHVWVDQG
SHUVSHFWLYHVRIERWKWKHIXQGHUDQGWKHIXQGHG7KH
(365&IXQGHG5HGLVWULEXWHG0DQXIDFWXULQJ
1HWZRUNVZHUHIXQGHGLQRUGHUWRVWLPXODWHDQ
7KH-RXUQDORI3HHU3URGXFWLRQ
1HZSHUVSHFWLYHVRQWKHLPSOLFDWLRQVRISHHUSURGXFWLRQIRUVRFLDOFKDQJH
-RXUQDORI3HHU3URGXFWLRQ,VVXH0DNHUVSDFHVDQG,QVWLWXWLRQV
KWWSSHHUSURGXFWLRQQHWy,661
9ROXPHRI
dE\WKHDXWKRUVDYDLODEOHXQGHUDFFE\OLFHQVHKWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\_
DFDGHPLFDJHQGDDURXQGWKHVHLGHDVLQFOXGLQJERWK
DFDGHPLFDQGXVHUFRPPXQLWLHVLQRUGHUWREHWWHU
SRVLWLRQWKH8.WRUHVSRQGWRWKHFKDOOHQJHVDQG
RSSRUWXQLWLHVIDFLQJWKH8.{VPDQXIDFWXULQJLQGXVWU\
(365&D>@7KHEUHDGWKRIWKHFKDOOHQJHV
DQGSRWHQWLDOLPSDFWVRI5'0ZDVUHFRJQLVHGE\
5&8.WRJREH\RQGWKHWHFKQRORJLFDODQGDQ
DGYLVRU\JURXSZDVDSSRLQWHGWKDWLQFOXGHGERWKWKH
IXQGLQJERG\(365&DQGUHSUHVHQWDWLYHVIURPWKH
(65&ZLWKDIRFXVRQWKHVRFLRHFRQRPLF
LPSOLFDWLRQVRIFKDQJLQJKRZDQGZKHUHZHPDNH
WKLQJV(365&E
7KHUHLVOLWWOHGRXEWWKHDFWLYLW\DQGRXWSXWVRIWKHVH
VL[QHWZRUNV(365&DDHFWHGWKHGLVFRXUVH
RQGLVWULEXWHGSURGXFWLRQERWKZLWKDQGZLWKRXWWKH
SUH[RIWKHzUH{&ROOHFWLYHO\WKH5'0QHWZRUNV
FRPPLVVLRQHGRYHUIHDVLELOLW\VWXGLHVUDQLQ
H[FHVVRIHYHQWVDQGKDYHSXEOLVKHGLQDUDQJH
RIMRXUQDOVFDSWXULQJWKHLQWHUHVWDQGHRUWVRID
GLYHUVHUDQJHRI8.DFDGHPLFVIURPPXOWLSOH
GLVFLSOLQHVLQFOXGLQJHQJLQHHULQJXUEDQ
GHYHORSPHQWGHVLJQVRFLRORJ\FRPSXWHUVFLHQFH
HWF(365&E7KH5'0DJHQGDDORQJVLGH
UHFHQWWHFKQRORJ\DQGVRFLDOLPSHUDWLYHVKDVJLYHQ
QHZUHOHYDQFHWRHDUOLHUDFDGHPLFZRUNVRQWKH
RUFKHVWUDWLRQRISURGXFWLRQDQGZRUNZLWKWKHMRLQW
SRVLWLRQSDSHURIWKH(365&5'0QHWZRUNVFDOOLQJ
IRUWKHVHKLVWRULFIUDPHZRUNVDQGDFDGHPLFZRUNVWR
EHDGDSWHGDQGUHLPDJLQHGLQRUGHUWREHWWHUJUDVS
DQGUHVSRQGWRWKHSKHQRPHQDRIGLVWULEXWHG
SURGXFWLRQ6UDLHWDO
,QIUDPLQJUHIUDPLQJDQGLQWHUURJDWLQJWKHSULRU
ZRUNVRQGLVWULEXWHGSURGXFWLRQVWLPXODWLQJQHZ
UHVHDUFKZLWKDQHPSKDVLVRQHQDEOLQJD8.EHQHW
IURP5'0DQGGHYHORSLQJDQGGHOLYHULQJWDUJHWHG
LQWHUGLVFLSOLQDU\HQGXVHUUHVHDUFKLWLVFOHDUWKDW
HPHUJHQW5'0GLVFRXUVHERWKSURGXFHVDQGLVD
SURGXFWRIDQDJHQGDIRUWKHLQWHQWLRQDO
UHGLVWULEXWLRQRINQRZOHGJHDQGFDSLWDO7KLV
LQWHQWLRQDOUHGLVWULEXWLRQLVLQWHQVLRQDQG
VRPHWLPHVLQFRQLFWZLWKRWKHULWHUDWLRQVRU
SRVVLEOHIXWXUHVRIGLVWULEXWHGPDQXIDFWXULQJ
$OWKRXJKWKH5'0QHWZRUNVPHWIUHTXHQWO\RYHU
WKHLUWZR\HDUIXQGLQJSHULRGWRGLVFXVVDQGDOLJQ
FRQFHSWXDOLVDWLRQVRI5'0DQGWKHDVVRFLDWHG
FKDOOHQJHVRSSRUWXQLWLHVDQGHQDEOHUVLWZRXOGEH
UHPLVVWRSRUWUD\WKHPDVLQDJUHHPHQWDVHDFK
QHWZRUNKDVDGLVWLQFWXQGHUVWDQGLQJGLVFLSOLQDU\
OHDQDQGDJHQGD
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7KH)XWXUH0DNHUVSDFHVLQ5HGLVWULEXWHG
0DQXIDFWXULQJQHWZRUN)065'0>@VHWRXWZLWK
WKHH[SOLFLWLQWHQWLRQWRHVWDEOLVKWKHUROHRI
PDNHUVSDFHVLQHQDEOLQJDWUDQVLWLRQWRUHGLVWULEXWHG
PDQXIDFWXULQJVWDWLQJLQWKHSURSRVDOWKDWWKH
FKDUDFWHULVWLFVRI5'0ZHUHDOUHDG\HVWDEOLVKHG
ZLWKLQPDNHUVSDFHVDQGPDNHUFXOWXUH7KLV
SURSRVDODQGSLWFKIUDPHGPDNHUVSDFHVDQGVKDUHG
PDFKLQHVKRSVPRUHEURDGO\DVEHLQJDQHPHUJLQJ
SKHQRPHQDDNLQWRWKHHDUO\LQWHUQHWxDQHWZRUNHG
GLVWULEXWHGDQGDGKRFW\SHRIPDQXIDFWRU\x
HPEHGGHGZLWKLQQHLJKERUKRRGVDQGFRPPXQLWLHV
FKDQJLQJWKHG\QDPLFVRIZKRKDGDFFHVVWRPDNH
DQGPDQXIDFWXUH,QUHFHQW\HDUVSURSRQHQWVRI
5'0ZLWKLQDFDGHPLDLQGXVWU\DQGSROLF\KDYHVLJQ
SRVWHGVKDUHGPDFKLQHVKRSVDQGWKHFRPPXQLWLHV
ZKRXVHWKHPDVNH\DFWRUVIRUWKHSUDFWLFDO
HPEHGGLQJDQGSURJUHVVLRQRIWKHGLVFRXUVHDVVLWH
ZLWKLQZKLFKWRzKRWKRXVH{VXVWDLQDEOHDQG
LQQRYDWLYHQHZDSSURDFKHVWRPDQXIDFWXULQJDQG
GLVWULEXWLRQ3UHQGHYLOOH+DUWXQJ3XUYLV%UDVVDQG
+DOO)URPWKHQHWZRUNLQJRIGLJLWDOWRROLQJ
DQGWKHVKDULQJRISURGXFWLRQZDVWHVROXWLRQVWRWKH
QRUPDOLVLQJRIFHUWDLQDUWHIDFWVSURMHFWVDQG
SUDFWLFHVWKDWSURPRWHUHGLVWULEXWHGSUDFWLFHVx
VKDUHGPDFKLQHVKRSVKDYHEHHQSRVLWLRQHGDV
GHPRQVWUDWLYHVLWHVIRU5'0SURRIRIFRQFHSWVWKH
IXWXUHRIZRUNDQGOLYHOLKRRGVHFRQRPLFVDYLRUVDQG
UHJLRQDOUHJHQHUDWRUV7KHUHIRUHWKH)065'0ELG
VWDWHGLWZDV|WLPHO\WRH[SORUHDQGGHQHWKH
SRWHQWLDORIPDNHUVSDFHVWREHFRPHDQLQWHJUDOSDUW
RI8.PDQXIDFWXULQJDQGVHUYLFHLQGXVWULHVDQGWR
HYROYHDVNH\FRQWULEXWRUVWRUHGLVWULEXWHG
PDQXIDFWXULQJLQLWVZLGHVWVHQVH}5R\DO&ROOHJHRI
$UW6FKRRORI'HVLJQ
,QWKHFRQWH[WRIWKH8.LWEHFRPHVFOHDUQRWLRQVRI
7KH-RXUQDORI3HHU3URGXFWLRQ
1HZSHUVSHFWLYHVRQWKHLPSOLFDWLRQVRISHHUSURGXFWLRQIRUVRFLDOFKDQJH
-RXUQDORI3HHU3URGXFWLRQ,VVXH0DNHUVSDFHVDQG,QVWLWXWLRQV
KWWSSHHUSURGXFWLRQQHWy,661
9ROXPHRI
dE\WKHDXWKRUVDYDLODEOHXQGHUDFFE\OLFHQVHKWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\_
SHHUSURGXFWLRQDUHEHFRPLQJHQWDQJOHGZLWKLQDQG
FRQVWLWXWHGE\GLJLWDOIDEULFDWLRQWHFKQRORJLHV
6LIWLQJFRPPXQLW\EDVHGSURGXFWLRQFXOWXUHV
WKURXJKDGHQLWLRQRISHHUSURGXFWLRQWKDWKROGVD
GHSHQGHQF\RQGLJLWDOIDEULFDWLRQDQG,QWHUQHW
FRPSDWLELOLW\DQGWKXVJHQHUDWLQJDKLJKO\FXUDWHG
YLHZSRLQWRIFRPPXQLW\SURGXFWLRQWKDWIRUPDOLVHV
GLVWLQFWVRFLRWHFKQLFDOQRUPV)RUDGYRFDWHVRIWKLV
WHFKQRP\WKWKHFRQFHSWRIUHGLVWULEXWHG
PDQXIDFWXULQJDORQJZLWKLWVFRUUHVSRQGLQJDJHQGD
DQGLQVWLWXWLRQDOLVHGFRQVWLWXHQWVEHFRPHVDXVHIXO
PHFKDQLVPLQSXUVXLWRIWKHWDOH
7KLVUHVRQDQFHEHWZHHQWKHWHFKQRP\WKRIGLJLWDO
SHHUSURGXFWLRQVSDFHVDQGWKHPDWXULQJGLDORJXH
RIUHGLVWULEXWHGPDQXIDFWXULQJFDQEHVHHQLQDQ
DQDO\VLVRIWKHWRROVSUDFWLFHVDQGNQRZOHGJHV
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DOLJQPHQWWRWKH5'0FRQFHSWLVDYROXQWDU\DQG
DFWLYHLQVWLWXWLRQDOLVDWLRQSURFHVVDFRRSWLRQUDWKHU
WKDQH[WHUQDOO\LPSRVHG
,QUHJDUGWRWKHLQVWLWXWLRQDOLVDWLRQRIVKDUHG
PDFKLQHVKRSVZHZRXOGDUJXHWKDWWKHVLWXDWLRQ
DQGG\QDPLFLVQRWDVELQDU\DVPDQ\ZRXOG
DVVXPH:KRDQGZKDWVHWVWKHFRXUVHLVDPXOWL
DFWRUJDPH+DELWXDOSUDFWLFHVDQGWKHHYROXWLRQRI
VXFKLVDSURFHVVRIFRRSWLRQGLUHFWHGE\PXOWLSOH
VWDNHKROGHUVDQGWKXVDFRPELQDWLRQRIPXOWLIDULRXV
DJHQGDV<HV5'0DVDFRQFHSWZDVLQLWLDOO\
GHYHORSHGE\DFDGHPLFVXQLYHUVLWLHVDQGUHVHDUFK
FRXQFLOVDQGLVQRZRILQWHUHVWWRYDULRXV
JRYHUQPHQWDOGHSDUWPHQWVEXWWKHFRQFHSWLWVHOILQ
WKLVLQLWLDOIRUPLVRQO\WKDWRIDNHUQHOxDVHHGRID
FRQFHSWDQGRQHWKDWLVIDUIURPIXOO\GHYHORSHG,Q
PDQ\ZD\VWKHFXUUHQWXLGLW\DQGDPELJXLW\LQ
KRZERWKVKDUHGPDFKLQHVKRSVDQG5'0DUH
GHQHGKDVDOORZHGWKRVHDFWRUVLQYROYHGVLJQLFDQW
DJHQF\LQWKHVKDSLQJGHQLQJDQGFRRSWLQJRIWZR
FRQFHSWVxHYROYLQJWKHVKDUHGQDUUDWLYHRYHUWLPH
LQVWHSZLWKWKHPDWXUDWLRQRIDJHQGDVDQGYLVLRQV
5'0LVEURXJKWWROLIHUHDOLVHGWZLVWHGUHGLUHFWHG
UHIXWHGWKURXJKUHDOOLIHSUDFWLFHE\LQGLYLGXDOV
JURXSVDQGRUJDQLVDWLRQVLQVLWXJLYHQWKHLURZQ
LQWHUHVWVDQGDJHQGDV:HWKHUHIRUHDUJXHWKDWLQ
SRVLWLRQLQJWKRVHZKRUXQDQGXVHVKDUHGPDFKLQH
VKRSVDVEHLQJXQDZDUHRIDQGQDLYHWRH[WHUQDO
DJHQGDVXQDEOHWRSXVKEDFNUHIUDPHUH
DSSURSULDWHWDNHDGYDQWDJHRIHWFLVXQGHUPLQLQJ
DQGGLVFUHGLWLQJWKRVHLQGLYLGXDOV
,QLQWHUURJDWLQJWKHUHVSRQGHQWVRIRXUVWXG\DVWR
KRZHDFKVKDUHGPDFKLQHVKRSDUULYHGWRDQ
DOLJQPHQWDQGIRFLZLWK5'0LWEHFDPHDSSDUHQW
MXVWKRZzVOLSSHU\{VKDUHGPDFKLQHVKRSVDUH
5HVSRQGHQWVUHSRUWHGWKDWWKH|ELJJHVWFKDOOHQJHLV
DOZD\VHPEHGGLQJVRPHWKLQJLQWRWKHFXOWXUHRIWKH
VSDFH}EHFDXVHWKHUHH[LVWVDQLQKHUHQWWHQVLRQ
ZLWKLQVKDUHGPDFKLQHVKRSVDVWRzZKR{xLIDQ\RQH
LQSDUWLFXODUDWDOOxPDNHVWKHGHFLVLRQVIRUDVSDFH
DQGLWVFRPPXQLW\&RUELQ7KHKLJKO\
GHFHQWUDOLVHGJRYHUQDQFHDQGRUJDQLVDWLRQPRGHOV
RIPRVWVKDUHGPDFKLQHVKRSVPHDQVWKDWWKH
SRZHUDQGLQXHQFHRIDQ\DJHQGDZLOOEHOLPLWHGx
ZLWK5'0FHUWDLQO\EHLQJQRH[FHSWLRQWRWKLVUXOH
'HFLVLRQVDVWRRULHQWDWLRQRIWKHVSDFHDQGLWV
SUDFWLFHVDUHGULYHQE\|ERWKLGHRORJLFDODQG
HFRQRPLF}UHDVRQLQJ|RIWKHGLUHFWLRQLVVHW
E\WKHPHPEHUV{LQWHUHVWVDQGLW{VMXVWWKDWVRPHRI
WKRVHLQWHUHVWVDUHzSD\WKHUHQW{}&RUELQ2I
WKRVHVSDFHVWKDWFDQEHHYLGHQFHGWRKDYHWDNHQ
XSWKH5'0DJHQGDLQFRUSRUDWLQJLWLQWRWKHLU
RSHUDWLQJSUDFWLFHVDQGUKHWRULFDFOHDUDOLJQPHQWx
ERWKLQWHUPVRIDPELWLRQVRFLRWHFKQLFDOSUDFWLFHV
DQGHYHU\GD\QDQFLDOLQFHQWLYHVxFDQEHREVHUYHG
:HWKHUHIRUHDUJXHWKDWZKHUH5'0LVJHWWLQJWDNHQ
7KH-RXUQDORI3HHU3URGXFWLRQ
1HZSHUVSHFWLYHVRQWKHLPSOLFDWLRQVRISHHUSURGXFWLRQIRUVRFLDOFKDQJH
-RXUQDORI3HHU3URGXFWLRQ,VVXH0DNHUVSDFHVDQG,QVWLWXWLRQV
KWWSSHHUSURGXFWLRQQHWy,661
9ROXPHRI
dE\WKHDXWKRUVDYDLODEOHXQGHUDFFE\OLFHQVHKWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\_
XSE\VKDUHGPDFKLQHVKRSFRPPXQLWLHVLWLVQRW
RXWRIH[WHUQDOLVHGSUHVVXUHVWRGRVREXWUDWKHULW
LVEHFDXVHWKHUHKDVEHHQDVLJQLFDQWDPRXQWRI
DJHQF\IURPZLWKLQWKHFRPPXQLW\LWVHOIxLWLVD
YROXQWDU\DFWLYHDQGFRRSWLRQDOSURFHVVRI
LQVWLWXWLRQDOLVDWLRQ7KHUHIRUHZHZRXOGOLNHWR
DUJXHDJDLQVWWKHQDUUDWLYHXQGHUFXUUHQWZHQG
ZLWKLQHYHQFULWLFDOPDNHUGLVFRXUVHWKHQRWLRQRI
WKHPDNHUVSDFHDVXQGHUGRJVXEMHFWWRWKH
GRPLQDQWDJHQF\DQGDJHQGDVRILQVWLWXWLRQV:H
DUJXHWKLVGLVFUHGLWVDQGXQGHUPLQHVWKHDJHQF\
DQGLQXHQFHVXFKVSDFHVDQGWKHLUFRPPXQLWLHV
KDYHZLWKLQWKHLQVWLWXWLRQDOLVDWLRQSURFHVVLWVHOI
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,QPDQ\ZD\VQRWLRQVRIUHGLVWULEXWHG
PDQXIDFWXULQJFRPSOLPHQWIRUPDOLVHOHJLWLPLVHDQG
DXJPHQWWKHJURZLQJWHFKQRP\WKRIGLJLWDOPRGHV
RISHHUSURGXFWLRQWKDWVXUURXQGV8.VKDUHG
PDFKLQHVKRSV:HDUJXHWKDWWKH
LQVWLWXWLRQDOLVDWLRQRIFRPPXQLW\SURGXFWLRQE\DQG
WKURXJKWKHZHGGLQJRIVKDUHGPDFKLQHVKRSVDQG
UHGLVWULEXWHGPDQXIDFWXULQJVKRXOGEHFRQVLGHUHGDV
DSURFHVVRIFRRSWLRQWKDWLVERWKEHQHFLDODQG
SUREOHPDWLF2QWKHRQHKDQGLQVWLWXWLRQDOLVDWLRQ
FRXOGPHDQWKDWWKHVHHGVRIFKDQJHDUHVWDUWLQJWR
WDNHURRWDQGJURZ&RQVLGHURQOLQHVKDULQJ
SODWIRUPVVXFKDV0\0LQL)DFWRU\DQG:LNL)DERU
SXEOLFRSHQFRS\ULJKWOLFHQVLQJPRGHOVOLNH&UHDWLYH
&RPPRQVDQGWKH0R]LOOD3XEOLF/LFHQVHUHDFKLQJ
WKHFULWLFDOPDVVQHFHVVDU\IRUWKHPWRPDWXUHLQWR
YLDEOHHYHQPXQGDQHO\QRUPDOFRPSRQHQWVRIWKH
SURGXFWLRQFKDLQ,PDJLQHLQIRUPDOFRPPXQDO
SURGXFWLRQSURYLVLRQVOLNHVKDUHGPDFKLQHVKRSV
5HSDLU&DIoVDQGWRROOLEUDULHVWKDWEHFRPH
HPEHGGHGLQXQGHUVWRRGDQGVXSSRUWHGE\
UHJXODWLRQVDQGSROLFLHV6XFKSURPLVLQJH[DPSOHV
FRXOGEHXQGHUVWRRGDVFDVHVRIHYROXWLRQDU\
zQLFKHV{>@WKDWLQVWLJDWHWKHUHVWUXFWXULQJRI
zUHJLPH{>@FRQVWHOODWLRQV*ULQHWDO6PLWK
DQG5DYHQ2QWKHRWKHUKDQGKRZHYHUHDUO\
VLJQVRIVXFKLQVWLWXWLRQDOLVDWLRQSURFHVVHVFRXOG
DOVREHDIRUHVKDGRZRISRWHQWLDOO\WUDQVIRUPDWLYH
DJHQWVEHLQJPHGLDWHGHQIROGHGDQGXOWLPDWHO\
DVSK\[LDWHGE\WKHYHU\LQVWLWXWLRQDOVWUXFWXUHVWKH\
VRXJKWWRFKDQJH6XFKH[DPSOHVFRXOGEHVHHQDV
\HWDQRWKHUGLVSOD\RILQFXPEHQWUHJLPHVH[HUWLQJ
WKHLUWHQGHQFLHVWRZDUGVQRWV\VWHPVFKDQJHEXW
V\VWHPVWDELOLVDWLRQDQGUHSURGXFWLRQ*HHOVDQG
6FKRW
:HWKHUHIRUHDVNZKDWDUHWKHSRWHQWLDOLPSDFWVRI
VXFKDFRFRQVWLWXWLRQDU\G\QDPLFEHWZHHQVKDUHG
PDFKLQHVKRSVDQDWLRQDO5'0DJHQGDDQGD
JURZLQJWHFKQRP\WKRIGLJLWDOSHHUSURGXFWLRQ"
:LWKLQKLVDQDO\VHVRIVRFLDOPRYHPHQWV+HVV
DSSOLHVWKUHHK\SRWKHVHVDVDIUDPHZRUNIRU
DQDO\VLQJWHFKQRORJ\DQGSURGXFWRULHQWHG
PRYHPHQWV730VxWZRRIZKLFKZHIHHODUH
SHUWLQHQWWRWKLVGLVFXVVLRQ)LUVWO\WKHzSULYDWH
VHFWRUV\PELRVLV{K\SRWKHVLVSRVWXODWHVWKDWWKH
HPSKDVLVRQWHFKQRORJ\DQGSURGXFWLQQRYDWLRQ
OHDGVWRWKHDUWLFXODWLRQRIVRFLDOPRYHPHQWJRDOV
ZLWKWKRVHRILQYHQWRUVHQWUHSUHQHXUVDQG
LQGXVWULDOUHIRUPHUV$FRRSHUDWLYHUHODWLRQVKLS
HPHUJHVEHWZHHQDGYRFDF\RUJDQLVDWLRQVWKDW
VXSSRUWWKHDOWHUQDWLYHWHFKQRORJLHVSURGXFWVDQG
SULYDWHVHFWRUUPVWKDWGHYHORSDQGPDUNHW
DOWHUQDWLYHWHFKQRORJLHV+HVV7KLVVSHDNVWR
DQGFRPSOLPHQWVWKHEHQHWVRIzFROOHFWLRQDFWLRQ
IUDPLQJ{DVDUJXHGE\6tGHUEHUJZKHQKHVWDWHVzLW
LVQRWREYLRXVZKLFKVLGHLQDFRQLFWFDQGUDZ
VXSSRUWIURPDGHWHUPLQLVWLFQDUUDWLYH{6tGHUEHUJ
S$V6tGHUEHUJH[SODLQVzFROOHFWLYH
DFWLRQIUDPLQJ{ZLWKLQVRFLDOPRYHPHQWWKHRU\
UHIHUVWRKRZVRFLDOPRYHPHQWVFRQVWUXFWQDUUDWLYHV
LQWHUSUHWLQJWKHZRUOGLQDZD\WKDWJLYHVPHDQLQJ
WRWKHLUVWUXJJOHV7KLVG\QDPLFUHFRJQLVHVWKH
DFWLYHUROHRIVRFLDOPRYHPHQWVWKHPVHOYHVDV
SURGXFHUVRIPHDQLQJQRWMXVWUHFLSLDQWVRI
SUHVFULEHGQDUUDWLYHVDQGP\WKVEXWFRFRQVWLWXWRUV
RIWKDWPHDQLQJPDNLQJDQGQDUUDWLYHIUDPLQJ
)UDPLQJFDQEHXQGHUVWRRGDVDSURFHVVWKURXJK
ZKLFKVSDFHVRIVWUXJJOHDUHFRQWLQXDOO\FUHDWHG
FRQWHVWHGDQGWUDQVIRUPHG6QRZDQG%HQIRUG
DQGERWK5'0DQGWKHGLJLWDOSHHUSURGXFWLRQ
WHFKQRP\WKFDQEHXQGHUVWRRGDVIRUPVRI
zFROOHFWLYHDFWLRQIUDPLQJ{$V6tGHUEHUJDUJXHV
ZKDWWHFKQRORJLFDOGHWHUPLQLVPLQXHQFHVLVWKH
IUHHGRPRIPDQHXYHURIWKHSROLWLFDODGYHUVDU\,ID
VRFLDOPRYHPHQWFDQFODLPVXFKDSRVLWLRQLQWKHLU
7KH-RXUQDORI3HHU3URGXFWLRQ
1HZSHUVSHFWLYHVRQWKHLPSOLFDWLRQVRISHHUSURGXFWLRQIRUVRFLDOFKDQJH
-RXUQDORI3HHU3URGXFWLRQ,VVXH0DNHUVSDFHVDQG,QVWLWXWLRQV
KWWSSHHUSURGXFWLRQQHWy,661
9ROXPHRI
dE\WKHDXWKRUVDYDLODEOHXQGHUDFFE\OLFHQVHKWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\_
FROOHFWLYHDFWLRQIUDPHWKHQLWPLJKWFRQWULEXWHWR
JUDVVURRWVPRELOLVDWLRQ7KHFROOHFWLYHDFWLRQZH
HYLGHQFHGWKURXJKWKHWZRIRUPVRIVXUYH\LQFOXGHG
DERYHVKRZFDVHVHOHPHQWVRIKRZV\PELRVLVZLWK
LQVWLWXWLRQVDQGIRUPDODJHQGDVEULQJVOHJLWLPDF\
DQGYLVLELOLW\WRWKHzJUDVVURRWVFDXVHV{DQG
PRWLYDWLRQVRIVKDUHGPDFKLQHVKRSVDFWLQJDVD
VWDELOLVLQJIRUFHWRHQDEOHJUHDWHULPSDFWDQGD
FRPPRQDPELWLRQ
:KLOHPXFKFRXOGEHJDLQHGZHDOVRQHHGWR
FRQVLGHUZKDWFDQEHORVWWKURXJKWKHFRQWLQXHG
HQWDQJOHPHQWRIWKHWHFKQRP\WKRIGLJLWDOSHHU
SURGXFWLRQDQG5'0DJHQGDVZLWKLQ8.VKDUHG
PDFKLQHVKRSV$V6tGHUEHUJ{VSRLQWVRXWWKH
OLWHUDWXUHRQFROOHFWLYHDFWLRQIUDPLQJKDVEHHQ
FULWLFLVHGIRULWVUHODWLYHQHJOHFWRIKRZSUHH[LVWLQJ
FXOWXUHVLQXHQFHIUDPLQJSURFHVVHV6tGHUEHUJ
+DUW$V3OHNKDQRYQRWHVLIZH
FRQVLGHUKRZDSHUVRQZKRGLVDJUHHVZLWKWKHJLYHQ
SKHQRPHQRQDQGWHFKQRP\WKPD\EHDHFWHGxLWLV
OLNHO\WKDWWKHLUHQHUJ\ZLOOEHOHVVHQHGE\NQRZLQJ
WKDWWKHLUUHVLVWDQFHLVIXWLOHWKDWWKH\DQGWKHLU
SUDFWLFHLVVRPHWKLQJZKLFKLVOHVVOHJLEOHDQGOHVV
YDORULVHGLQWKHFRQWH[WRIDQHPHUJLQJKRPRJHQRXV
DJHQGD3OHNKDQRY>@:HVHHWKLV
HYLGHQFHGLQWKHGHFUHDVLQJYLVLELOLW\RIQRQ
GLJLWLVHGPDNLQJSUDFWLFHVHYLGHQFHGLQERWKVXUYH\
DQDO\VHV$VZHDUJXHGDERYHZHDJUHHZLWK:\DWW
DQG0D[LJDVWKDWWKHLPSRUWDQFHRIUHWDLQLQJD
FRQQHFWLRQWRQRQDGRSWHUVVKRXOGEHVHHQDV
FUXFLDOWRDFRPPXQLW\SUHVHUYLQJLWVDQDO\WLFDO
FDSDELOLWLHVxRUFULWLFDOIDFXOWLHV:LWKRXWWKDW
VSDFHVDQGDFWRUVZLWKLQWKHPPD\TXLFNO\ORVHWKH
VHQVHRIDJHQF\WKDW%ROWDQVNLDQG&KLDSHOOR
GHHPFUXFLDOZKHQFORVLQJWKHLUZRUNZLWKDFDOOIRU
zVRFLRORJ\DJDLQVWIDWDOLVP{%ROWDQNVLDQG&KLDSHOOR
S>@
8VLQJWKHzLQFRUSRUDWLRQDQGWUDQVIRUPDWLRQ{
K\SRWKHVLVZLWKLQVRFLDOPRYHPHQWWKHRU\+HVV
SRVWXODWHVWKDWWKHUHLVDWHQGHQF\RYHUWLPHIRU
HVWDEOLVKHGLQGXVWULHVWRDEVRUEWKHLQQRYDWLRQVRI
WKH730VEXWLQWKHSURFHVVWKH\DOVRDOWHUWKH
GHVLJQRIWKHWHFKQRORJLHVDQGSURGXFWVWRPDNH
WKHPPRUHFRQVLVWHQWZLWKH[LVWLQJWHFKQRORJLHVDQG
ZLWKFRUSRUDWHSURWDELOLW\FRQFHUQV+HVV
+HVVFRQFOXGHVWKDWFRPPXQLW\GHPDQGVDQG
GHYHORSPHQWRIWHFKQRORJLHVKDSSHQLQDSULYDWH
VHFWRUV\PELRVLV+HVV(YHQZKHUHWKHVH
PRYHPHQWVVXFFHHGLQSXVKLQJDWHFKQRORJ\WRWKH
FRQVXPHUPDUNHWWKH\DUHUHFXSHUDWHGLQWKH
SURFHVVUHVXOWLQJLQzREMHFWFRQLFWV{DERXWWKHLU
SURSHUGHVLJQDQGXVH6tGHUEHUJDQG'HOIDQWL
7KHDFDGHPLFDQGFRPPXQLW\SRVLWLRQVRQ
5'0DQGWKHYDU\LQJDGRSWLRQVFRRSWLRQVDQG
UHMHFWLRQVRILWDVDWHUPWKURXJKWKH)065'0
SURMHFWUHHFWVWKLVSDWWHUQRIREMHFWFRQLFWVx
JRLQJIURPDQRXWVLGHFULWLTXHRIWKHFRQVHTXHQFHV
RIPRGHUQPDQXIDFWXULQJDQGJOREDOVXSSO\FKDLQV
WRDUHFXSHUDWLRQDVDKRSHIXOQDUUDWLYHRIIXWXUH
PDQXIDFWXULQJDQGWKHLPSOHPHQWDWLRQRIVXFK
WKURXJKDQHQWDQJOHPHQWZLWKVKDUHGPDFKLQHVKRS
FRPPXQLWLHVWKURXJKWHVWVWULDOVDQGVWXGLHVDQG
XOWLPDWHO\UHVXOWLQJLQLQFUHDVHGGLJLWDOOHJLELOLW\DQG
FRPPRGLFDWLRQRIERWKWKHFRPPXQLWLHVRISUDFWLFH
LQYROYHGDQG5'0DVDSUD[LV0D[LJDVDUJXHVWKH
SURFHVVRIFULWLTXHUHFXSHUDWLRQDQG
LPSOHPHQWDWLRQHQWDQJOHVWHFKQRORJLHVDQGWKH
FRPPXQLWLHVZKRXVHWKHPZLWKLQDQHQGOHVVF\FOH
RIFRPPRGLFDWLRQUHVXOWLQJLQWKHORVVRIWUXVW
EHWZHHQXVHUVDQGWHFKQRORJLHV0D[LJDV
7KLVF\FOHRIFRSURGXFWLRQDQGFRRSWLRQSUHVHQWVD
GLOHPPDLQFRQVLGHULQJKRZXVHUVFRXOGSRVVLEO\
PRUHFULWLFDOO\QDYLJDWHHYHQLQOWUDWHVXFKDQ
HQGOHVVF\FOH$V0D[LJDVDUJXHVLQKLVVWXG\RI
WHFKQRORJ\RULHQWHGDQGSURGXFWRULHQWHG
PRYHPHQWVXQGHUVWDQGLQJWKHFULWLTXHVRIXVHUV
ZLWKLQVKDUHGPDFKLQHVKRSVDQGWKHLUUHFXSHUDWLRQ
E\FRPPRGLHGPHDQVLVLQVWUXPHQWDOIRUPDSSLQJ
WKHG\QDPLFVEHWZHHQSROLWLFDOVWUXJJOHVDQGWKH
WHFKQRORJLFDOFXOWXUDODQGHWKLFDOLQQRYDWLRQGULYLQJ
WKHHYROXWLRQRIFDSLWDO:LWKRXWFULWLFDOLW\
PHGLDWLRQDQGFRQLFWEHWZHHQSHHUSURGXFWLRQ
FRPPXQLWLHVDQGUPVUHPDLQKLJKO\YXOQHUDEOHWR
UHFXSHUDWLYHORJLFV
:HWKHUHIRUHDUJXHWKHUHLVDQHHGWRUHWDLQQRQ
XVHUVZLWKLQSHHUSURGXFWLRQFRPPXQLWLHVDQGD
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